The yeast SUMO isopeptidase Smt4/Ulp2 and the polo kinase Cdc5 act in an opposing fashion to regulate sumoylation in mitosis and cohesion at centromeres.
Post-translation modification through the SUMO pathway is cell cycle regulated, with specific SUMO conjugates accumulating in mitotic cells. The basis for this regulation, however, and its functional significance remain poorly understood. We present evidence that in budding yeast sumoylation during mitosis may be controlled through the SUMO deconjugating enzyme Smt4/Ulp2. We isolated the polo kinase Cdc5 as an Ulp2-interacting protein, and find a C-terminal region of Ulp2 is phosphorylated during mitosis in a Cdc5-dependent manner. cdc5 mutants display reduced levels of mitotic SUMO conjugates, suggesting Cdc5 may negatively regulate Ulp2 to promote sumoylation. Previously, we found one phenotype associated with ulp2 mutants is an inability to maintain chromatid cohesion at centromere-proximal chromosomal regions. We now show this defect is rescued by inactivating Cdc5, indicating Ulp2 maintains cohesion by counter-acting Cdc5 activity. The cohesinregulator Pds5 is a likely target of this pathway, as Cdc5 overproduction forces Pds5 dissociation from chromosomes and Pds5 overproduction restores cohesion in ulp2 mutants. Overall, these observations reveal Cdc5 is a novel regulator of the SUMO pathway and suggest the outlines of a broader circuitry in which Ulp2 and Cdc5 act in a mutually antagonistic fashion to modulate maintenance and dissolution of cohesion at centromeres.